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INTRODUCTION

Throughout the year the Respiratory Diseases Surveillance Unit keeps a close watch on
the occurrence and spread of influenza in the United States and throughout the world.
In an attempt to obtain as broad based a picture as possible of the spread of
influenza, information is collected from a number of sources representing a variety
of different viewpoints. These sources and their respective data are summarized in
this report for the 1969-70 season.

I.

SURVEILLANCE SUMMARY

A. General Data

Through periodic telephone surveys to state epidemioclogists and health officials,
specific information was obtained regarding the presence of influenza, its
location, extent and severity. Although rigorously accurate statistical data
were generally not available, this type of information does give a broad overall
picture of the spread of the disease.

After the widespread influenza outbreaks in the United States in 1968-69 (see
Influenza Surveillance Report #85, June 30, 1969), activity in the 1969-70
season was decidedly less extensive, although considerably more activity was
encountered than expected. Even though 48 of the 50 states reported influenza
in 1969-70 as compared with all 50 states in the preceding season, only six
states reported widespread activity as compared with 44 the preceding season.

Influenza was first reported in the United States during the 1969-70 season in
Alaska in early November with sporadic regional outbreaks occurring in that state
in November, December and January. Scattered outbreaks also occurred in Puerto
Rico in late November. The next state to report a significant outbreak was
Vermont where regional outbreaks* occurred in January.

In late January and February significant activity began to occur along the East
Coast and in the Southeast. Also in late January isolated outbreaks were
documented in Oregon, Washington and Hawaii. By early February significant rises
in influenza and influenza-like illness were being noted in the East North Central
and East South Central areas as well as in scattered areas throughout the rest

of the county. Some of the Mountain States noted peak activity during late
February and March. Although there seemed to be a progression cf illness from
the East Coast westward, most states that encountered increased levels of

illness dated peak illness levels within a relatively circumscribed period of
time between January 24 and February 28 (Figure 1). This is considerably later
than the experience in the 1968-69 season when the illness had reached its peak
in most states by early January.

*Influenza extent categories:

(1) Isolated Cases

(2) Isolated outbreaks

(3) Regional involvement-outbreaks recognized in contiguous counties but
altogether involving counties comprising less than one-half of a state's
population.

(4) Widespread involvement - outbreaks recognized in more than one-half of the
counties or in counties comprising more than one-half of a state's
population.



Figure 1

APPROXIMATE WEEK OF PEAK ACTIVITY FOR STATES REPORTING
OUTBREAKS OF INFLUENZA
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The areas most heavily involved in 1969-70 were along the East Coast, in the South-
east and the Pacific Northwest (Figure 2). The Mid-West and Mountain areas were
relatively less involved although a number of significant outbreaks were also noted
in these areas. It should be noted, however, that a striking feature of the spread
of influenza was the appearance of a rather "hop-scotch' pattern of involvement with
adjacent states and even adjacent counties noting markedly different attack rates.

Widespread influenza activity was noted in Maine, North Carolina, Virginia,
Mississippi, Louisiana and Oregon. All of these areas except Mississippi had
significant activity the preceding season. Regional activity was noted in 14 states,
and isolated outbreaks were documented in 23 states (Figure 2) . In five states
only isolated cases were noted, and in two states no cases were reported.

Although accurate statistical data are generally not available, the reports from
state health departments indicate a number of characteristic features of influenza

in 1969-70. In comparison with the 1968-69 season, the outbreaks in 1969-70 were much
more localized even in those states reporting widespread and regional activity with
the population groups affected tending to be smaller and more scattered. Reports
from the few large metropolitan areas affected indicated that the illness seemed to
be localized in circumscribed sectors or areas rather than over widespread areas.

The larger urban centers were frequently spared in 1969-70, whereas the preceding
season most were heavily involved. In a number of instances, communities not
affected in 1968-69 were heavily involved in 1969-70, and some significantly invoived
during the first season in 1968-69 were spared in 1969-70. However, many communities
were affected both years.



Figure 2
INFLUENZA, OCTOBER 1969 — MARCH 14, 1970
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Many of the states reported that the population affected in 1969-70 was somewhat older
than that of the preceding year in that high schools tended to have higher absentee
rates than junior high or elementary schools. Schools in at least seven states had

to close because of teacher absenteeism.

B. Mortality Statistics

Pneumonia-influenza deaths from 122 United States cities are carefully monitored each
week for trends in the country as a whole as well as in each of the nine major

geographic regions. These data are thought to be the most accurate reflection of the
severity and extent of an epidemic available (see Influenza Surveillance Report #84).

The pneumonia-influenza mortality curves were first noted to be elevated above
expected levels during the first week in 1970 and remained elevated through the 9th
week (the week ending 3/14/70, Figure 3). The curve was only modestly elevated
above the baseline even at its highest level. 1In marked contrast is the curve from
1968-69 which is much steeper and broader based. The mortality pattern closely
mirrored the reported outbreaks with the New England, Middle Atlantic and South
Atlantic regions having the most notable increases in morbidity. The East North
Central, East South Central, and West South Central regions had elevations of a lesser
degree and the West North Central, Mountain and Pacific areas had only minimal
unsustained fluctuations above the baseline levels. Deaths from all causes showed a
similar pattern but with much greater fluctuation (Figure 4).
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Fiigure 4
MORTALITY IN 122 UNITED STATES CITIES
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Table 1 gives a summary of the excess mortalityv during the periods of epidemic
influenza during the past 2 years. 1f one assumes that the 122 United States cities
in the reporting system represent approximately 1/3 of the total United States
population, then the total excess mortalitv for the 1968-69 scason can be estimated
to have been over 58,000 with over 27,000 deathis during the subsequent secason (by
multiplying the observed excess by a factor of 3). 1t should be emphasized that
these figures are merely rough estimates since the population base is almost
exclusively urban in nature and extrapolations to populations in less congested
areas may not be valid. Final data from death certificates will not be available
for several years.

Table 1

PNEUMONIA-INFLUENZA AND TOTAL MORTALITY FIGURES FROM 122 U.S. CITIES
DURING EPIDEMIC INFLUENZA PERIODS IN 1968-69 AND 1969-70

Mortality 147
Years Category Observed Expected Excess
1968-69 Pneumonia and 13211 6086 7125
(weeks 49-12) Influenza
Total 232108 212674 19434
1969-70 Pneumonia and 6004 4571 1433
(weeks 1-8) Influenza
Total 117458 108255 9203

C. Analysis of State Influenza and Respiratory Disease Reports

Another source of data is the 25 states that report respiratory illness on a regular
Sasis in their state health bulletins. These data are presented in Table 2 by Z-
week periods or by month, depending upon the reporting system, and are plotted for
nine states in Figure 5. Since the criteria for reporting as well as its sensitivity
and specificity vary so much from state to state, actual numbers cannot be compared.
However, the shapes of the curves and seascnal distribution are comparable. Since
the Influenza A virus was prevalent for only several months last year, and since
cases are reported year round in most states, much of what 1is reported under the
heading of influenza is probably non-specific upper respiratory illness. Despite
the obvious limitations of this type of data, several trends seem apparent and mevit
consideration.
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Figure 5 REPORTED INFLUENZA CASES IN REPRESENTATIVE STATES, 1969-1970
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Figure 5 (CONT) 1. Although the disease peaked in each
REPORTED INFLUENZA CASES IN state between early January and mid-March,
REPRESENTATIVE STATES. 1969-1970 East Coast states tended to have earlier

peaks (in January and February) while
"1 beLaware disease in the other states tended to peak.
. somewhat later (in February and March).
| This was particularly noticeable in the
Mountain Division states of Montana,
Idaho and Arizona. An exception was
South Carolina where the disease peaked
late also.

2. 1t is also apparent from these data
that many of the states showed relatively
low but significant levels of respiratory
illness in the summer months, with cases
generally rising approximately tenfold

T UV VA W in the autumn. This probably relates to
the re-opening of schools in September.
FLORIDA Another approximate tenfold rise was seen

during the period of time when influenza
was known to be prevalent, suggesting
that the actual peak of reported
respiratory illness may in fact be com-
posed primarily of true cases of
influenza, only 10 to 15 percent of

which is due to the usual winter back-
ground of respiratory illness. The
semi-log plots tend to underemphasize the
magnitude of the peaks in relation to

the baseline. In several states small

or even no peaks were noted, correspond-
| ing with the absence of known significant
influenza activity reported from other
sources. Levels in spring were equiv-
alent to those in fall.
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3. A somewhat different type of report-
ing system is evident from the data for
ALABAMA the states of Delaware and Alabama.
Cases were reported only during the
periods of time when the influenza virus
- was being isolated in this country. The
epidemic curves in these states indicate
rather striking and sharply demarkated
epidemics (the data for Connecticut,
Vermont and Mississippi are similar in
this regard). Again care must be
exercised in interpreting the actual
numbers. Although an epidemic '"scare"
can increase reporting markedly, this
probably only accentuates the shape of
L T T the curve with the number of reported
S ’ cases probably representing only the
"top of the iceberg'.




4., Lastly, two states, Arizona and Idaho, give a somewhat more detailed break-
down of their data. For Arizona influenza and acute respiratory disease (causes
undetermined) are plotted separately with their respective 5-year medians. A

35 to 50 percent rise above the 5-year median is seen for influenza, corresponding
with the fact that only isolated outbreaks of illness were observed. The acute
respiratory illness curve shows no peak, and also indicates less seasonal
variation. In Idaho, the peak of influenza activity in late Jaunuary through mid-
April is in marked contrast to the relatively uniform rate throughout the fall,
winter and spring months for other upper respiratory illness.

D. State Laboratory Reports

Several state laboratories publish a detailed breakdown of their influenza data. This
type of data gives another different, and enlightening viewpoint.

In Figure 6 serologic and virologic influenza A2 confirmations at California State
Laboratories are shown by week of report. California reported only isolated outbreaks
in 1969-70 and had a total of 19 isolations and 203 seroconversions. The peak for
seroconversions was during March, with most of the isolations in the first quarter of

1970. This illustrates the well accepted fact that the presence of virus does not
necessarily mean epidemic levels of illness.

Figure 6 SEROLOGIC AND VIROLOGIC CONFIRMATIONS OF A, INFLUENZA,
BY TWO —-WEEK PERIODS, CALIFORNIA, 1969 —1970
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Table 3

gives the results of the New York State Laboratory respiratory virus survey

and indicates that the rate of positivity rose from a baseline level of 8 to 15
percent to a high of 45 percent in February, indicating a significant rise in the
number of persons exposed to illness even though New York State reported only

isolated outbreaks.

That these data were derived from sera of persons submitting

blood for STS determinations must be kept in mind in evaluating any conclusions

drawn.
Table 3
NEW YORK STATE LABORATORY RESPIRATORY VIRUS SURVEY
Influenza A Influenza B
Routine Sera Routine Sera
Month Percent Sero Isolations Percent
Positive Conversions Positive
1968 oOct. 7.5 1 0 0
Nov. 8.8 4 0 1.2
Dec. 40.0 57 12 2.5
1969 Jan. 36.2 6 3 0
Feb. 26.2 0 0 2.5
Mar. 25.0 3 0 6.2
Apr. 31.2 0 0 3.8
May 21.2 2 0 1.2
June 12.5 0 0 2.5
July 20.0 0 0 0
Aug. 11.2 0 0 2.5
Sept. 8.8 0 0 2.5
Oct. 13.8 1 0 1.2
Nov. 15.0 3 0 2.5
Dec. 22.5 2 0 1.2
1970 Jan. 22.5 16 5 5.0
Feb. 45.0 18 1 3.8
Mar. 38.8 1 0 0
Apr. 20.0 0 0 1.2
May 31.2 0 0 3.8
June 25.0 0 0 1.2
July 27.5 0 0 5.0

Table 4 shows similarly derived data from New York City.

comment :

Several features deserve

1. The relatively uniform rate of positivity in all age groups is quite
striking and tends to support the contention that age specific attack rates
However, data for ages

were relatively uniform during the Hong Kong era.

15 and below were not available.

2. Although a titer of 1:8 is relatively non-specific, the high percentage

of persons with such titers at the beginning of the season suggests that this
population had already had extensive previous experience with this virus and
may account for the absence of major outbreaks during 1969-70 in New York City.
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3. However, the slight rise in rates of sero-positivity during the 1969-70
season indicates that the virus was circulating in the population at least at a
low level.

Table &

NEW YORK CITY RESPIRATORY VIRUS SERUM SURVEILLANCE
A2 HONG KONG INFLUENZA

Serum Percent Positive Reactions*

Age Group Dilution Dec Jan Feb Mar Apr May June
15-19 8 70 78 78 94 72 60 70
32 24 38 47 32 34 30 28

20-29 8 72 68 86 94 72 54 68
32 | 20 12 40 24 28 12 30

30-39 8 66 86 80 92 84 64 76
32 26 30 28 20 28 16 34

40-49 8 78 88 90 76 76 60 78
32 30 32 40 14 20 12 32

50-59 8 60 74 80 74 74 66 66
32 36 38 30 14 20 16 22

60+ 8 62 68 74 88 74 56 72
32 30 24 36 20 22 22 32

All Ages 8 67.0 | 77.0 81 86.3 75.3 60 71.7
32 27.7 29.0 37 22.3 25.3 18 29.7

*Sera from apparently healthy persons (Wasserman applicants); 50 in each age range.
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II.

E. Speculations and Outlook

Based upon knowledge of the usual 2 to 3-year cyclic pattern for influenza A
virus and the experience that a major epidemic season has been routinely followed
by a quiet season, the significant influenza activity during the 1969-70 season
was unexpected. One might speculate that the 1969-70 experience was a
phenomenon similar to the second wave of 1957-58 but with the second peak
occurring a year later rather than a month later. If the overall attack rate
during the first Hong Kong season was only about 25 percent, then large

numbers of susceptibles would have remained during the second season. It is
possible that two waves of illness due to a new strain are necessary to provide
enough community immunity to prevent epidemic spread. Our lack of understanding
in such matters has been underscored by these recent events.

Epidemic influenza has now occurred in three successive years in this country, a
situation which is without known epidemiologic precedent and which leaves a
great deal of uncertainty regarding 1970-71 season. Since periods with wide-
spread epidemic activity are generally followed by periods with only minimal

or low level activity, since there has been no evidence of antigenic change in
the currently prevalent Hong Kong A2 strain, and since many individuals have
been exposed over the past 2 seasons, major outbreaks of influenza A seem
relatively unlikely this coming season. However, it must be emphasized that
since influenza A has a 2 to 3-year cyclic pattern and the Hong Kong A2

strain has now been prevalent for 2 years, changes of epidemiologic significance
in the antigenic make-up of the virus may occur at any time. In addition,
influenza B which has a 4 to 6-year cyclic pattern has not occurred in many
areas of the country in 4 to 5 years, thus, activity due to this variant would
not be unexpected.

SUPPLEMENTARY REPORTS

A. Hong Kong Influenza - Anchorage, Alaska

In mid-November 1969, an outbreak of influenza occurred in a church-supported
residence for children with behavioral disorders and affected 28 of the 65
residents and staff. Investigation revealed that the cases began as early as
November 8 with most occurring between November 12 and 18 (Figure 7). A2 Hong
Kong-like viruses were isolated from eight individuals, and 17 showed fourfold
or greater titer rises. A total of 19 cases were confirmed by viral isolation
and/or serology. Eight of the cases were staff members (out of 25) and 11
were children (out of 40). The age of the patients ranged from 8 to 51. The
most common signs and symptoms were cough, malaise, fever, and rhinitis. One
case of pneumonia and two cases of post-influenza asthenia occurred.

FIGURE 7
ONSET OF ILLNESS IN 19 PERSONS WITH
CONFIRMED A2/ALASKA /69 INFECTION
IN A CHILDREN'S HOME, ANCHORAGE ,ALASKA

w
wio I ViRAL ISOLATION
8 [] FOURFOLD TITER RISE
v
© 5
m H
@ - ——
E - :Am
Z0 - e —
56 78 971071 1211314715716 17" 18' 19720 21 ' 22" 2324725

DATE OF ONSET
NOVEMBER 1969

13



This was the first confirmed outbreak in the continental Unitced States in 1969-70.
During the months of November and December there was an increase in the incidencze of
influenza-like illness with increased absenteeism in schools and businesses in the
Anchorage area. Influenza virus similar to that of the children's home was isolated
from four other sick individuals in the arca in November. Outbreaks of influenza-
like illness associated with significant school absenteeism occurred in Ketchikan and
Sitka in southeastern Alaska in February 1970, and there appeared to have been a
progression of activity from the Anchorage area to other population centers and from
there to more rural areas. Major influenza activity in Alaska preceded that in the
rest of the continental United States by about 1 month. The cause of this differcnce
in timing is not clear.

(Reported by: Arnold R. Saslow, Senior Assistant Health Services Officer, and
T. Stephen Jones, M.D., EIS Officer in Alaska, and state and local health officials)

B. Hong Kong Influenza - Homer, Alaska

An outbreak of A2 influenza between mid-November and mid-December was investigated
in Homer, Alaska, which involved 128 persous. Homer, a town of approximately 2,500
people located 250 miles south of Anchorage, is predominantly dependent upon the
tourist and fishing industries. A total of 128 cases of influenza were reported
between November 17 and December 27, 1969. Sixty-eight of these were seen by a
physician and 60 were diagnosed by teleplhone interview. The largest number of cases
was seen in the 10 to 14 age range with about 40 percent occurring in school age
persons (Table 5). The peak of the outbreak occurred between November 29 and
December 3 (Figure 8). School absenteeism was between 10 and 15 percent compared
with an estimated 25 to 30 percent in the 1968-69 influenza outbreak. Of 128 cases
only 12 percent (15) gave a history of influenza-like illness in 1968-69.

Table 5

AGE AND SEX DISTRIBUTION OF 68 INFLUENZA CASES
HOMER, ALASKA - NOVEMBER-DECEMBER 1969

Age
(Years) Male Female Total Percent

0-4 3 2 5 7.4

5-9 3 4 7 10.3
10-14 4 8 12 17.6
15-19 1 3 4 5.8
20-24 4 1 5 7.4
25-29 2 3 5 7.4
30-34 2 5 7 10.3
35-39 3 4 7 10.3
40+ 7 9 16 23.5
TOTAL 29 39 68% 100.0

*Sixty of the 128 cases were diagnosed by telephone
contact, and no age was obtained.
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FIGURE 8
DISTRIBUTION OF 128 INFLUENZA CASES
BY 2-DAY INTERVAL OF ONSET

HOMER,ALASKA ,NOVEMBER-DECEMBER 1969
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The characteristic clinical picture consisted of fever, cough, headache, myalgia, sore
throat and rhinorrhea. Duration of illness ranged between 2 and 10 days with a median
of about 6 days. Secondary pneumonia developed in five cases. Serous otitis media
was seen in four or five cases complaining of earache. No other complications were
noted, and no deaths were reported.

A2 Hong Kong-like virus was isolated from four of ten throat swabs. Two fourfold
rises in antibody titer were also documented. 1In a virus shedding study involving a
total of 39 persons in four families and a small boarding school it was demonstrated
that the virus was shed from 1 day before to 6 days after the onset of illness, with
highest percentage of positive cultures from the time of onset to 3 days later. Five
persons in the study who had no influenza symptoms developed evidence of carrier
status (two had virus isolations and three had serologic rises).

The influenza virus was probably imported from Anchecrage by relatives who came in
contact with the families during the Thanksgiving holidays. Cases were being

reported and confirmed in Anchorage in early November and such contact could logically
have spread the virus.

A number of neighboring communities not affected in 1968-69 were affected in 1969-70.
Anchor Point and Ninilchick reported high illness rates with school absenteeism
reaching 40 to 50 percent. In contrast, other neighboring communities of English
Bay, Seldovia and Port Graham which reported high attack rates in 1968-69 had few
cases during the 1969-70 season.

(Reported by Paul Clark, M.D., Chief Alaska Activities, Ecological Investigations
Program, and Gary J. Kaplan, M.D., Medical Lpidemiologist, and state and local
health officers)

—
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ITTI. INTERNATIONAL NOTES

The current epidemic of A2 Hong Kong-like influenza virus was first recognized in
July 1968 in Hong Kong and then spread rapidly throughout Southeast Asia. Later, a
major epidemic in the United States occurred during the fall and winter of 1968-69.
Although localized outbreaks were recorded in most European countries in the

winter of 1968-69, the level of activity there did not approach that in the United
States. Subsequently, during the winter and spring of 1969, a number of outbreaks
were reported from South America, Africa, Australia, and Southeast Asia.

In the fall and winter of 1969-70, the virus reappeared in Europe and Northern Asia
causing epidemics of major proportions. In contrast, the United States noted only
modest increases above expected levels. For this period, influenza activity was
also documented in the Middle East, northern Africa, southern Asia, and the Pacific,
and other North American countries. Between June 1969 and March 1970, 42 countries
reported outbreaks of influenza to the World Health Organization (Table 6) .

Table 6 influenza, June 1969 - May 1970
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The vast majority of the countries reported outbreaks in December 1969 and January
1970, with earlier reports coming primarily from the southern hemisphere. Of the
42 countries, 33 recorded A2 Hong Kong/68-like virus alone; five others had
primarily A2 Hong Kong activity with some influenza B involvement. In Argentina,
there appeared to be two distinct waves of influenza, the first caused by A2 Hong
Kong/68-1ike influenza virus and the second by Type B influenza virus. England
also reported an initial widespread A2 outbreak and later a number of scattered

B outbreaks. Israel reported an initial outbreak due to influenza B followed by a

16



more widespread outbreak of A2 Hong Kong-like virus. Two countries, Romania and
Bulgaria, reported the primary agent involved to be influenza B, and both of these
countries reported isolated cases and outbreaks of A2 Hong Kong-like influenza virus
later in the year, which were less extensive than the initial countrywide oltbreaks
of influenza B. 1In most countries, the outbreaks were described as clinically mild,
though respiratory disease mortality was generally elevated. All age groups were
affected in most of the countries reporting.

The differences in the epidemiologic patterns of occurrence of A2 Hong Kong virus
between the United States and the rest of the northern hemisphere can be emphasized
by comparing the respiratory mortality data from the U.S. and England (Figure 9).
Whereas during the winter of 1968-69, the United States had a sharp peak in respiratory
discase mortality, England and Wales noted only localized influenza outbreaks with
only modest irregular increases in respiratory disease mortality. This situation
completely reversed during the 1969-70 influenza season, with England having a sharp
increase and the United States only a modest rise. Particularly striking about the
English mortality figures was the abruptness with which the peak was reached and

the equally abrupt decline to near baseline levels. Expected baseline levels were
first exceeded in the first week of 1970. By the fifth week of 1970, the disease
had dropped to baseline levels.

Figue 9
PNEUMONIA, INFLUENZA AND BRONCHITIS DEATHS, ENGLAND AND WALES
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It should be noted, however, that respiratory disease mortality data from the 122 U.S.
cities (which report pneumonia-influenza mortality) and England and Wales (which
report pneumonia-influenza and bronchitis mortality) are not directly comparable
because of differences in the definition of the disease categories, differences in

the population base, differences in the age structure of the population, and the
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higher British baseline levels, and greater seasonal variation, as well as other
factors.

A number of questions remain unanswered about the spread of the Hong Kong A2
influenza variant. Why the United States was so heavily involved during the initial
influenza season and the European countries so minimally involved, despite well
documented demonstration of the virus, remains unclear. The reversal of the
situation during the 1969-70 season might have been predicted on the basis of
population immunity and susceptibility.

V. LABORATORY NOTES

The results of reciprocal hemagglutination inhibition (HI) tests comparing recent
(July 1969 through June 1970) Influenza A2 isolates with reference strains from
earlier years are shown in Table 7. The HI titers are geometric means of duplicate
tests with RDE-treated chicken sera and allantoic fluid antigens. Recent isolates
were selected to represent worldwide geographic locations and include strains from
England, Hawaii, Taiwan, New Guinea, and North, South and Central America.

Table 7. Reciprocal Hemaggiutination Inhibition®: Type A2 Influenza Viruses, 1957-1970
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Based on HI test results there is no evidence of any significant antigenic change in
the Hong Kong-like strains isolated since 1968. The antigenic relationships of the
Hong Kong-like strains to each other and to the earlier A2 viruses remain the same.
That is, all pre-Hong Kong strains, except Tokyo/3/67, were inhibited to some extent
by sera against the Hong Kong variants, but antisera against the pre-Hong Kong
strains only rarely inhibited hemagglutination by the Hong Kong-like variants.
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The A2/Nederlands/85/68 strain that was isolated by Dr. N. Masurel (Leiden) prior to
the emergence of the Hong Kong variant is a major exception to the usual antigenic
pattern. Although it is generally more closely related to the pre-Hong Kong strains,
the Nederlands isolate shows some degree of reciprocal reactivity with every strain
isolated. The contribution, if any, of the neuraminidase to the unusual patterns
exhibited by this virus is now under investigation. The Nederlands strain appears

to exemplify the transitional or bridging strains referred to by Fazekas de St. Groth
(Bull. WHO 41, 1969).

Similarity coefficients, calculated according to the method of Archetti-Horsfall, and
phenograms, based on clustering by average similarity correlation coefficients, have
also been prepared in an attempt to simplify analysis of the data shown in Table 7.
The close antigenic relationships in the Hong Kong-like strains and their divergence
from previous A2 strains are clearly illustrated by both the similarity coefficients
(Table 8) and the phenogram (Figure 10). The broad reactivity of the A2/Nederlands
strain and, to a lesser extent, the A2/Korea strain also becomes more apparent from
the similarity coefficients (Table 8).

Table 8 Strain Relationships of Type A2 Influenza Viruses
(Similarity coefficients according to the formula of Archetti and Horsfall, JEM 92:441, 1950)

To find the coetficient of similantty hetween
- 2 stiains, trace down the vertical column ot

one strain to its intersection with the horre
2 // -, sontal row of the other 1 = indeterminate

However, it should be recognized that these methods of presentation, while useful,
have significant limitations. For example, whereas both methods define antigenic
relationships in terms of distance, they provide no information regarding the

symmetry of relationships. ''One-way'' antigenic crosses, asymmetrical relationships

or junior-senior relationships as described by Fazekas de St. Groth (Bull. WHO 41,
1969) are obscured. Also, the bridging properties of strains like A2/Nederlands/84/68
and A2/Korea/426/68 are not seen in two-dimensional phenograms (Figure 10).
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isolated recovered were still quite similar to the B/Massachusetts/3/66 strain.
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AUGUST 1970

RECOMMENDATION OF THE PUBLIC HEALTH SERVICE
ADVISORY COMMITTEE ON IMMUNIZATION PRACTICES

INFLUENZA VACCINE

INTRODUCTION

Influenza, a common re=piratory iHines<s occurring in
the United States each year. appears periodically in epi-
demic form. Epidemic periodicity i~ thought to result from
antigenie variations in the prevalent influenza viruses and
from the proportion of =usceptible and immune individuals
in the population. The probability of an epidemic in any
vear dbpends to a con=iderable degree upon the extent of
recent influenza in the community and the extent of anti-
genie change in the prevalent influenza viruses.

Inactivated influenza vaccines* have heen variably
effective and have offered rather brief periods of protec-
tion. Control of epideniic influenza in rhe general popula-
tion 1~ therefore not po=sible through routine vaccination.

Still, influenza vaccines are our bhest available pre-
ventives of influenza. Their SELECTIVE use can he readily
justified for chronically 1l patients of all ages and for
older per<ons in the population. Individuals in both group=
are characteristically at greatest risk of <eriou= complica-
tions or death from influenza or it= complication=.

Previous recommendation= for u~ing influe

nza vaccine
have incorporated forecast= of expected influenza activity
in the coming year. These forecust- may huve led to the
mi~understanding that vaceines <hould he emploved only
in yvears when epidemics are predicted. It <hould be em-
phasized that <ome influenza A or B ca<es~ occur in the
United States each vear. although their frequencey  and
geographie extent may vary widely. Annual vaccination of
all individuals for whom influenza would be a <ignificant
hazarg 1= recommended regardle<- of the expected occur-

rence of mﬂu«'nzz\ N any area.

INFLUENZA VIRUS VACCINES

The Division of Biologies Standard-. Nutional Ins<ti-

tute~ of Health, regulariy reviews influenza vaccine formu-
fation and.when indicated, recomniends revision- 1o include
contemporary antigens,

Strains of influenza A examined in

he Urpred State~ and abroad i 1969-70 did not differ ~yg-

Vienntoy from the Hong Rong straine A2 Nichi 2 6»0 For
1970-71. the compo=ition of the vaceine will remain the
~ame a~ the bhivalent vacceine recommended for 1969-70.

The adult do=e of inactivated influenza vacceine will con-

tain 100 chick cell agglutinating (CONY units of tvpe A2

antigen (A2 Aichi 2 %) and 300 CON units of tvpe B
antigen (B Ma=< 3 66).
Highly purified vaceimes will be availabie from most

ranufucturer~. These highly purtfied vaccmes are equiva-

*The officiad name
Viru

of the ooadbabde product b Influens o

Ve, Bivalent.

currently
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lent in poteney o earlier vacceines, hut contain le<- non-

viral protein and are the recommended product= where
available,
RECOMMENDATIONS

Annual vaccination 1= recommended for persons of all
ageswho have chronie debilitating condition=: 1) congenital
and rheumatic heart disease. e<pecially mitral stenosis:
2)

hypertensive heart disease. particularly with evidence of

cardiova=cular disorders =uch a~ arteriosclerotic and

cardiac insufficiency: 3) chronic bronchopulmonary  dis-

ca=es. =uch a= asthma. chronic bronchitis, ey=tic fibrosi=.

hronchiectasi<. emphy=ema. and advanced tuberculo=i=: or
1) diabetes mellitus and other chronic metabolic di=orders.

Candidates for influenza vaccine who have had -evere
local or syv=temic reactions to the vaccine in the pa<t may
experience less discomfort if the highly purified vaccine
i~ used.

Although the indications for vaccination of all older
persons are less clear. older per<ons who may have in-
cipient or potential chronic disease.

particularly thos<e

affecting cardiovascular and bronchopulmonary =y =tems
~hould al~o be considered candidate< for annual vaccination.

Immunization of per=on= involved in providing e==<en-
tial community =ervices may also be considered. However.
before embarking upon =uch a program. phy=icians respon-
<ible for =uch group= must take into account a number of
factors including: the difficulties inherent in prediction of
influenza epidemic=. the variability of vaceine effective-

ne==, the ircidence of =ide reaction=. the co=t of the pro-
gram=. the availability of the vaccine. and the diversion of
existing vaccine supplies from those with chronic debilirat-

ing condition= who are at high ri=k.

VACCINATION SCHEDULE

The primary =eries consists of 2 do=ses administered
(Do=e
for children =

~ubcutaneou=iy. preferably 6 1o~ weeks apart

tor adult~- a detarled -cneduice
the
had 1 or more do=es of the vaceine containing Hong Kong
the 196%-69 or the 19649-T0

quire only a =ingle subcutancous hoos=ter do~e of hivalent

volume and

~pecified n manufacturer~' iabehingy Per-ons who

=train antigen in SOHSONS T

vaceine. All others <hould receive w primary =erie~. Vace-
cination should he scheduled for completion by mid-November.

PRECAUTIONS
Influenza vaccine i= prepared from virus=e- grown in
embryvonated eggs and ordinarily <hould not be admini=tered

to person= hypersensitive to ingested or injected egg protein.
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STATE EPIDEMIOLOGISTS AND
STATE LABORATORY DIRECTORS

Key to all disease surveillance activities are the physicians who serve as State epidemioiogists.
They are responsible for collecting, interpreting, and transmitting data and epidemiclogical infor-
mation from their individual States; their contributions to this report are gratefuliy acknowledged.
In addition, valuable contributions are made by State Laboratory Directcrs, we are indebted to
them for their valuable support.

STATE

Alabama
Alaska
Arizona
Arkansas
California
Colorado
Connecticut
Delaware

District of Columbia

Florida
Georgia
Hawaii

Idaho

Itlinois
Indiana

lowa

Kansas
Kentucky
Lou:siana
Maine
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missouri
Montana
Nebraska
Nevada

New Hampshire
New Jersey
New Mexico
New York City
New York State
North Carolina
North Dakota
Ohlo
Oklahoma
Oregon
Pennsylvania
Puerto Rico
Rhode Island
South Carolina
South Dakota
Tennessee
Texas

Utah

Vermont
Virginia
Washington
West Virginia
Wisconsin
Wyoming

STATE EPIDEMIOLOGIST

Frederick S. Wolf, M.D.
Donald K. Freedman, M.D.
Philip M. Hotchkiss, D.V.M.
John A. Harrel, Jr., M.D.
James Chin, M.D.
C. S. Mollohan, M.D.
James C. Hart, M.D.
Floyd |. Hudson, M.D.
William E. Long, M.D.
F. Charlton Prather, M.D.

n E. McCroan, Ph.D.

s5yd C. Guthrie, M.D.
John A. Mather, M.D.
Norman J. Rose, M.D.
Hermann E. Rinne, D.O.
Arnold M. Reeve, M.D.
Don E. Wilcox, M.D.
Calixto Hernandez, M.D.
Charles T. Caraway, D.V.M.
O. Thomas Feagin, M.D. (Acting}
Howard J. Garber, M.D.
Nicholas J. Fiumara, M.D.
John L. Isbister, M.D.
D. S. Fleming, M.D.
Durward L. Blakey, M.D.
C. W. Meinershagen, M.D.
Mary E. Soules, M.D.
Russell J. Murray (Acting)
William M. Edwards, M.D.
Walter Kaupas, M.D.
Ronald Altman, M.D.
Paul E. Pierce, M.D (Acting)
Vincent F. Guinee, M.D.
Alan R. Hinman, M.D.
Martin P, Hines, D.V.M.
Kenneth Mosser
John H. Ackerman, M.D
R. LeRoy Carpenter, M.D.
Morris Chelsky, M.D.
W. D. Schrack, Jr., M.D.
Rafael Correa Coronas, M.D
David L. Starbuck, M.D. (Acting)
Donald H. Robinson, M.D.
G. J. Yan Heuvelen, M.D.
G. Doty Murphy lil, M.D. (Acting)
M. S. Dickerson, M.D.
Taira Fukushima, M.D.
Robert B. Aiken, M.D.
H. E. Gillespie, M.D.
Byron J. Francis, M.D.
N. H. Dyer, M.D.
H. Grant Skinner, M.D.
Herman S. Parish, M.D.
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STATE LABORATORY
DIRECTOR

Thomas S. Hosty, Ph.D.
Ralph B. Williams, Dr.P.H.
H. Gilbert Crecelius, Ph.D.
Robert T. Howell, Dr.P.H.
Howard L. Bodily, Ph.D.
C. D. McGuire, Ph.D.
William W. Ullmann, Ph.D.
Irene V. Mazeika, M.D.
Gerrit W. H. Schepers, M.D.
Naothan J. Schneider, Ph.D.
Earl E. Long, M.S.

Henri Minette, Dr.P H.
Darrell W. Brock, Dr.P .H.
Richard Morrissey, M.P.H.
Josephine Van Fleet, M.D.
W. J. Housler, Jr., M.D.
Nicholas D. Duffetr, Ph.D.
B. F. Brown, M.D.

George H. Hauser, M.D.
Chorles Okey, Ph.D.
Rcbert L. Cavenaugh, M.D.
Geoffrey Edsall, M.D.
Kenneth K. Wilcox, Jr., M.D.
Henryv Bauer, Ph.D.

R, FH. Andrews, M.S.

Eimer Spurrier, Dr. P .H
Dovid B. Lackman, Ph.D.
Henry McConnell, Dr.P .H.
Margaret Williams (Acting,
Robert A. Miliner, Dr.P.H.
Martin Goldfieid, M.D.
Dgriei E. Johnsor, Ph.D.
Morris Schaeffer, M.D.
Donald J. Dean, D.V .M.
Lynn G. Maddry, Ph.D.

C. Fatton Steele, Ph.D.
Charles . Craft, Sc.C.
F.R.Hassler, Ph.D.
Gatlin R. Brandon, M.P H.
James E. Prier, Ph.D.
Angel A Coion. M.D.
Malcolm C. Hinchliffe, M.S.
Arthur 7. DiSalve, M.D.

B. E. Diamond, M.S.

J. Howard Barrick, Ph.D.
J. V. lrons, Sec.D.

Russell $. Froser, M.S.
Dymitry Pomar, D.V.M.

W. French Skinner, M.P H_
W. R. Giedt, M.D.

J. Roy Monroe, Ph.l.

S. L. inhorn, M.D.

Donald T. Lee, Dr,P.H.
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